ting basidiomycete Schizophyllum commune have indicated that respiratory CO2 controls fruiting during various coml)atible matings of this mushroom (Niederpruem, 1963) . Attention has also been focused on the role of the nutritional milieu in regulating development of S. commune, with the view eventually to relate these factors to specific cellular control mechanisms. Work along these lines has been facilitated by siml)le, chemically defined medium for S. conmmune (Raper and Miles, 1958) . Consequently, the basic nutritional requirements for morphogenesis can be readily ascertained. Though some information is available concerning the nutritional conditions which affect growth and indigotin formation by a het-mutant of S. commune (Swack and Miles, 1960) , no extensive data were l)rovided with respect to the amino acid requirements of this mushroom. Moreover, the role of the nutritional milieu in fruiting of S. commRlune has not been examined in any detail. In contrast, a great deal is known about the nutritional requirements of vegetative growth (Jennison, Newcomb, and Henderson, 1955) and fruiting (Aschan, 1954; Plunkett, 1953; Scheler-Correns, 1957; B3ille-Hansen, 1953; -Madeline. 1956 ) in other basidiomycetes.
In view of the lack of specific inf'ormation av-ailable for S. contw?lune, the nutritional conditions which sustain fruiting in this basidiomycete were delineated. During these studies it was learned that certain p)oor carbon and nitrogen sources were actually inhibitory to S. commtane. In addition, homokaryotic (haploid) fruitin,, was found to be stimulated by appropriate culture media. These observations, already l)resented L;riefly (Niederpruem and Hobbs, 1963) , are des.,cribed imore completely in the present rel)ort.
MATERIALS ANI) AMETHODS S. comnmnune Fr. was cultured and mated (699 A4l1341 x 845 A51B51) to l)roduce dikaryotic fruits as described previously (Niederpruem, 1963 (Niederpruem, 1963 (Fig. 2) , all of the carbon sources were evaluated as "good" except lactose, which was designated as "poor." A summary of all the carbon sources studied is presented in Table 1 .
All "poor" carbon sources were examined in combination with D-glucose to determine whether they were inhibitory to S. commune. Although lactose, L-rhamnose, L-sorbose, D-arabinose, and succinate appeared without gross ill-effects, both acetate and citrate were actually inhibitory. The toxic effect of citrate may relate to chelation; vegetative growth of homokaryotic mycelia (e.g., 699 A41B41; 845 A51B51) was also sensitive to ethylenediaminetetraacetate (2 X 10-4 M) and the copper-binding agents phenylthiourea (10-3 M) and diethyldithiocarbamate (10-4 M).
The adverse effect of sodium acetate (0.7%N, wv/v) on fruiting in S. commune is shown in Fig. 3 ; closely appressed, dark-tan fruits were characteristic. The finding that an equivalent level of sodium chloride did not produce this morphological aberration tends to rule out a salt effect. On the other hand, inordinately high levels of salt (e.g., 2.5 to 5.0%) severely inhibited vegeta- DeVay-, 1959) andl Endonwycopsis vernalis (Klemm, 1961) .
Effects of nitrogen ,ources. A variety of nitrogen sources including com)lex substrates, amino acids, and inorganic salts were also examined separately for their nutritive l)roperties. All complex sour ces of nitrogen supported "good" growthl and fruiting as did certain amino acids, urea, and (NH4) 2HPO4 (Table 2 ). Other ammonium salts [e.g., NH4Cl, (NH4) 2SO4, NH4N 03] also sustained vegetative growth and fruiting, but ablbvminenial hair formation of the fruits increased considerably, and basidiospore yields wNere low.
Nitrogen sources desionated as "poor" were likewise tested in combination with a "good" nitrogen source. Though growth and fruiting were still evident in combination trials involving L-cysteine, L-histidine, and f-alanine, both KNO2 and L-lysine were actually inhibitory.
In a(ldition, L-tryptophan combinations led to increased fruit-body pigmentation, aberrant fruit morphology, and low basidiospore l)roduction.
Inhibition of growth and fruiting in S. commnune occurred with a low initial concentration of L-]lSine (10-3 i), and no adverse effect was seen with 1)-lysine. In addition, neither D-lysine nor 1)-alanine sul)l)orted "good" f'ruiting in S.
commnnune. The isomeric confiuiration of alanine and asPartic acid has also been shown to be an iml)ortIant factor in theiI utilization by other wood-rotting basidiomycetes (,Jennison an(d Perritt, 1960) . In the p)resent investigation, inhibition l,V L-lvsine was not directly related to the exogenous "good" nitrog'en source studie(l. Combination exlperiments involving L-lv sine as a 0lpoor nitrogen source, p)lus various "good" nitrogen sour ces including L-asparagine, L-alanine, (NH4)2S,04, and lel)tone, are shown in under these conditions. In addition, basidiospore deposition was only observed with strain 699. The slpores appeared l)inucleate when stained by the Giemsa l)rocedure and therefore resembled basidiospores shed from dikarvotic fruits (Ehrlich and McDonough, 1949; Niederpruem, 1964) . Since homokarvotie f'ruiting in S. commune appears to lack cer-tain facets associated with the sexual cycle in this mushioom, it may offer a less comp)lex system wNith which to study control mechanisms operative during development, provided that a similar regulation of form is present here. To pursue this possibility, comparative studies dealing with the role of the environment in both developmental systems were undertaken. Previous studies indicated that dikaryotic fruiting was arrested when several compatible matings of S. commune were incubated in sealed chambers, and this inhibition was relieved by the inclusion of alkali as a trapping agent. The idea that respiratory C02 is responsible for this effect was strengthened by the finding that air-CO2 (95:5) also blocked fruiting (Niederpruem, 1963) . Fig. 6 . Like dikaryotic fruiting, morphogenesis of the homokaryon was arrested in a sealed chamber, and reversal of this inhibition was evident upon the inclusion of KOH (2 N). Also noteworthy is the finding that homokaryotic fruiting was enhanced considerably in sealed chambers containing alkali. In addition, though homokaryotic fruiting was evident in a control culture incubated in a 95a% air-5%NC2 atmosphere, development was inhibited in a gas mixture of 95%,-air and 5c% CO2. These findings strongly suggest that respiratory CO2 regulates differentiation of both the homokaryon and dikaryon in this mushroom. However, these developmental systems were distinguished by their response to teml)erature. Although dikaryotic fruiting occurred at either 23 or 30 C, homokarvotic fruiting of strain 699 was essentially completely blocked at the higher temperature (Fig. 7) (Cochrane, 1958) . The failure of tricarboxylic acid cycle intermediates to supl)ort development in S. commune probably relates to l)ermeability barriers to these acids. In this connection, succinic acid does not serve as a good carbon source, but significant succinoxidase activity has been demonstrated in cell-free extracts of homokarYotic mycelium, strain 699 (Niederpruem and Hackett, 1961) . In addition, a functional tricarboxylic acid cycle has been described in S. commune (Wessels, 1959) .
Complex nitrogen sources, ammonium salts, and certain amino acids of the L configuration sustain good fruiting in S. commune. Those nitrogen sources designated as "poor" substrates in the l)resent work including ,-alanine, L-lysine, and L-cysteine are also lpoor nitrogen sources for vegetative growth of various wood-rotting basidiomycetes (Jennison et al., 1955 (Raper and Krongelb, 1958 
